The reduced nicotinamide adenine dinucleotide oxidative pathway of a halophilic bacterium was found to contain a light-sensitive (360 nm) compound, menaquinone-8, which serves as a cofactor in the nicotinamide adenine dinucleotide+-linked pathway.
suspend the cells. The organisms were disrupted by sonic oscillation, and a cell free extract obtained by centrifugation at 14,000 X g for 30 min was then separated into supernatant and particulate fractions by centrifugation at 144,000 X g for 60 min. The resulting electron transport particles were washed and resuspended in SS.
Irradiated particles were obtained by exposing the particulate suspension to 360 nm light from 12 GE lamps, type BLB ("black light"), in a rotary radiation apparatus for 25 min (8) . Protein determinations were carried out using the turbidometric method of Stadtman et al. (13) .
A sample of particles was divided into two samples, each containing 66.8 mg of protein.
One sample was irradiated, and the lipids were extracted from both fractions as previously described (12 G plates impregnated with silver nitrate as previously described (12) .
The reaction systems used in measuring oxidative activity of irradiated and nonirradiated electron particles and in restoration experiments consisted of the following: particles, 7.5 mg of protein; 200 4moles of HEPES-KOH (N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid) buffer, pH 7.6; 0.05 ml of Asolectin (2.0% w/v) with or without quinone as indicated; and wh6re indicated, 100 ,umoles of NADH; 10 ,umoles of KCN; 1.3 jAmoles of vitamin Ks; 1.6 ,umole of halophile (endogenous) quinone; supernatant, 2.6 mg of protein; and SS to a final volume of 3.0 ml. The quinones were suspended in Asolectin by the procedure previously described (1). Oxygen uptake was measured with a Clark oxygen electrode.
The oxidation of NADH by the particulate fraction from the halophile was sensitive to cyanide (Table 1 ). This observation is in accord with the proposed schemes of Lanyi (9) and Cheah (5) in that NADH oxidation proceeds through a KCN-sensitive terminal oxidase. It is of interest that the soluble fraction obtained after removal of the particles failed to oxidize NADH and did not affect the oxidation of this substrate by the particulate fraction. After irradiation, the particles exhibited a diminished rate of NADH oxidation (Table 1) , approximately 69% below that of the rate with unirradiated particles. This residual activity was not cyanide-sensitive. Restoration of oxidative activity with particles subjected to irradiation occurred with vitamin K, and the endogenous quinone (Table 2) .
Vitamin K1 was used since it is a 2, 3-disubstituted 1, 4-naphthoquinone, it can be obtained commercially, and it has been shown to restore oxidation to irradiated (360 nm) electron transport particles (3, 4, 7, 8) . Vitamin K1 partially restored Table 2) . The inhibition by cyanide of the restored oxidative activity using K1 or the endogenous quinone was approximately the same, 87%.
Since the endogenous quinone appears to function in the NADH oxidative pathway, studies were undertaken to determine the chemical structure of this quinone. The ultraviolet spectrum was characteristic of a 2, 3-disubstituted 1 ,4-naphthoquinone (Fig. 1, Curve 1; 11 ). Since these quinones can vary in the length of the C3 isoprenoid side chain and degree of saturation, two chromatography systems were used to separate quinones differing in the length and degree of saturation. Silica-gel G plates impregnated with silver nitrate and reversed-phase chromatography on Kieselguhr were used as previously described (12) with authentic quinone markers. The endogenous quinone was found to comigrate with the authentic MK8 marker ( Fig.   2A, 2B ). Thus it would appear that the saturation and length of the isoprenoid side chain is similar to that of MK8. This observation is in accord with the data of Tornabene et al. (14) who found that the quinone present in the extreme halophile Halobacterium curtirubrum was MK8. The infrared and mass spectra (not shown) of the endogenous quinone were also in accord with the data of Tornabene et al. indicating the natural quinone from this halophile is MK8.
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